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M duplex consisting of a 5'-FAM labeled primer and a DNA template, and Therminator (0.005 U/L, 42.5 nM) in the ThermoPol buffer [and 1.25 mM MnCl 2 for apioNTP (Mn (+))] in a final volume of 10 L. The amount of dNTP or apioNTP was adjusted to 25% maximum insertion reaction. The reaction was performed at 74 °C for 3 min and quenched by adding 10 L of the stop buffer. The reaction mixture (8 L) was resolved by electrophoresis at 800 V for 5 h using a 20% (19:1) denaturing polyacrylamide gel containing 7 M urea, and the gels were quantified with FLA-2000 (FUJIFILM) . Reaction velocities were calculated as the yield of reaction divided by reaction time. Kinetic parameters (K m and V max ) were determined by linear regression analysis of a Hanes-Woolf plot [1] with an average of three independent experiments. Synthesis and purification of the oligonucleotides. Oligonucleotides were synthesized with a DNA Synthesizer (Applied Biosystem Model 3400) by using 3'-deoxyapionucleoside phosphoramidites or commercially available 2'-deoxyribonucleoside phosphoramidite units at 1 mol scale following the standard procedure described. Each of 3'-deoxyapionucleoside phosphoramidites was used at concentration of 0.1 M in dry MeCN, and the coupling time was extended to 15 min.
After completion of the synthesis, the CPG support was treated with concentrated NH 4 OH (55 °C, 12 h) and filtered off, and the filtrate was concentrated. The residue was dissolved in 500 L of 90% formamide and purified by electrophoresis at 400 V for 8 h using a 20% (29 : 1) denaturing polyacrylamide gel (220 × 220 × 1.5 mm). The desired band was cut and extracted in TE buffer at room temperature for overnight. The extract was desalted on Sep-pak C18 column and eluted with aqueous 50% CH 3 CN to obtain the desired oligonucleotide. determined by linear regression analysis of a Hanes-Woolf plot [1] with an average of three independent experiments.
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The synthesis of 3'-deoxyapionucleoside 3''-triphosphates (apioNTPs) (37 mg, 0.09 mmol) as described for the synthesis of apioTTP. Sequence of the primer-template complex and apioNA elongation product were shown in Figure 2A .
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MALDI-TOF mass spectrum of elongated product (20mer primer and 27mer template). Figure S2 . MALDI-TOF mass spectrum of the elongation product by using apioNTPs. The Spectrum was obtained from elongation reaction followed by ODS column purification.
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A PAGE experiment for the longer elongation reaction using all four apioNTPs (21mer primer and 43mer template). Figure S3 . A) Sequence of the primer (21mer)-template (43mer) complex and the apioNA elongation product. Elongated apioNA is shown in bold letters. B) Primer
